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1. ABSTRACT 
Objectives: This study investigated the level of oral cancer awareness among dentists 
and dental students in Hong Kong.  
Methods: Anonymous questionnaires were distributed to 205 dental students from 
years 2-5 who were studying at the Faculty of Dentistry, HKU and mailed to a 
systematic random sample of 678 registered dentists. The questionnaire assessed the 
level of knowledge of oral cancer risk factors and diagnostic procedures, practices 
related to oral cancer diagnosis and perceived sufficiency in knowledge of oral cancer 
risk. Comparisons were made between dentists and students, dentists of different years 
of practice and specialties, and students of different years of study.  
Results: 248 (36.3%) dentists and 193 (94.1%) students responded. The dentists’ mean 
knowledge scores for risk factors and diagnostic procedures were 6.4 (out of 9) and 
12.8 (out of 18) respectively. Meanwhile, the students scored 6.5 and 11.1 respectively. 
There was no significant difference in the mean risk factor knowledge score (p=0.656) 
but a higher mean diagnostic knowledge score (p<0.001) in dentists when compared to 
students. Significantly lower mean risk factor knowledge scores were found in dentists 
with over 30 years of practice (p<0.001) and year 2 students (p<0.001) while 
significantly lower mean diagnostic procedures knowledge score was found in year 2 
students (p<0.001). Majority of the dentists (80.6%) and students (91.7%) routinely 
examined patients’ oral mucosa, 58.0% of dentists and 45.6% of students advised 
patients about the risk factors for oral cancer. Only 34.6% of dentists and 14.0% 
students perceived themselves having sufficient knowledge on oral cancer, and the level 
of self-perceived sufficiency increased with the number of years of practice and study 
(p<0.05). Those who routinely examined the patients’ oral mucosa, advised patients 
about risk factors for oral cancer and perceived themselves having sufficient knowledge 
on oral cancer were found to have higher level of knowledge on oral cancer (p<0.05).  
Conclusion: The level of oral cancer awareness among dentists and students are 
satisfactory but there is room to further increase the knowledge on oral cancer in Hong 
Kong.   
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2. INTRODUCTION  
 
The thought of contracting medical diseases can be disheartening for many, among 
which, few words have the impact and inspire more fear than that of the word “cancer”. 
According to a 2011 statistical analysis of the leading cancers in Hong Kong provided 
by the Cancer Fund and the Hospital Authority, more than 25,000 new cases of cancer 
are diagnosed every year in Hong Kong alone1. While statistics show that oral cancer 
makes up about 2% of those new cases, a figure that came out to be 539 new cases of 
oral cancer in the year 2011 in Hong Kong2. It is worth noting that in 2008-2014 the 
World Health Organization ranked oral cancer as the 10th most common cancer variety 
among males worldwide3. Nevertheless, a notion more troubling is that the occurrence 
of oral cancer is observed to be on the rise - as noted by the UK Cancer Research4. In 
fact, there are some sources reported up to 11% rise in a single year5. 
 
There are multiple risk factors associated with oral cancer. Two of the most recognized 
risk factors are the heavy use of tobacco and alcohol. In spite of this, recent articles 
identified exposure to HPV-16 virus, the same virus responsible for most cervical 
cancers in women, as a possible aetiology. Statistics from Centre for Health Protection, 
Department of Health, HKSAR, indicates that an excess of 10% of Hong Kong 
residents being smokers6  and an estimated 3.3% of the population that binges on 
alcohol on a regular basis7. Consequently, it is imperative that dental practitioners 
recognize these risk factors and categorically identify patients who are at high risk of 
developing oral cancer8 ,9,10. 
 
One of the most important factors affecting long-term outcome after treatment is the 
stage of disease upon diagnosis. To contrast, early-stage oral malignancies (without 
lymph node involvement) have an excellent anticipated 5-year survival rate (about 
82%), while the 5-year survival rates for patients with regional lymph node spread and 
metastases are only about 56% and 34% respectively11,12. Late stage diagnosis is most 
likely attributed to a lack of public awareness and knowledge about oral cancer. 
Moreover, with the lack of a local municipal program and general consensus among 
local dental general practitioners for which regular or opportunistic screenings would 
help with early discovery prevents the early detection of oral cancer. 
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While it is debatable that oral cancer is still relatively rare amongst the Hong Kong 
demography, one should not take the consequences of oral cancer lightly. As a reference 
to the global epidemic and the impact that oral cancer brings; the Oral Cancer 
Foundation emphasizes that oral cancer is diagnosed in roughly 100 new individuals 
each day in the United States, with a person dying from oral cancer every hour of every 
day5. In addition to this, many patients may easily overlook early signs of the oral 
cancer; hence, the onus is on dentists and oral healthcare providers to act as the first 
line of defense in detecting early signs of oral cancer13.  
 
With the rising epidemic of oral cancer, community research into oral cancer has been 
and is becoming more well-established in many developed countries 14 , 15 , 16 . Our 
research has uncovered that there is a lack of local studies about the awareness of the 
importance of early detection of oral cancer among oral health care providers. As such, 
we aimed to pursue this topic as a mean of pioneering the delivery of this vital message 
to the Hong Kong oral health care providers. 
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3. AIM AND OBJECTIVES  
 
This study aimed to investigate the awareness, knowledge and management of oral 
cancer among registered dental practitioners (dentists) and dental students (students) in 
Hong Kong. 
 
The objectives focused on the following four aspects: 
1. To measure the participants' awareness of oral cancer by assessing their 
knowledge on risk factors and diagnostic procedures of oral cancer. 
2. To compare the difference in the two groups’ knowledge of the risk factor and 
diagnostic procedure of oral cancer with their respective backgrounds. 
3. To report on the participants’ clinical practice of their diagnosis of oral cancer. 
4. To relate the participants’ clinical practice with their knowledge on oral cancer. 
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4. MATERIALS AND METHODS 
4.1 Target groups 
 
The target groups for this study were dentists and dental students in Hong Kong. 
 
Dentists were selected by systematic random sampling method (with a random start of 
3 generated by Microsoft Excel). The sampling frame was obtained from 2102 dentists 
registered under The Hong Kong Dental Council, arranged according to the 
alphabetical order of their names17. Every third dentist on the list counting from one to 
three was selected to be included in the sample. A list of 701 dentists was generated, 6 
of the 701 dentists had invalid addresses and thus, 695 questionnaires were mailed.  
 
For undergraduate dental students, the number of dental students studying at The 
University of Hong Kong (HKU) is shown in Table 1.  
 
Table 1. Distribution of dental students studying at the Faculty of Dentistry, The 
University of Hong Kong 
 
Level Year Class No of students 
Junior year 
1 2019 54 
2a 2017 56 
2b 2018 52 
3 2016 55 
Senior year 
4 2015 55 
5 2014 49 
Total students count: 321 
 
As HKU is the only institution providing dental education in Hong Kong, all the 
students were included in the study, except for the following:  
1. Years 1 and 2b students (Class 2019 and Class 2018 respectively), as they may not 
have learnt much about oral cancel yet and with less clinical experience.  
2. Year 4 (Class 2015) dental students conducting this project 
Hence, 205 dental students were invited to participate in the study.  
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4.2 Questionnaire design  
 
A structured anonymous questionnaire, written in English, was designed to collect data 
from dentists and dental students (Appendices 10.1 and 10.2). The content was 
constructed with reference to various international dental journal publications and 
textbooks14,15,16,18,19. Dr Zheng li-wu, Clinical Assistant Professor in Oral Medicine, 
HKU, was consulted for his opinion concerning the design of the questionnaire. The 
study was approved by the Institutional Review Board of The University of Hong 
Kong/Hospital Authority Hong Kong West Cluster (Appendix 10.3). 
 
The questionnaire was divided into three parts, namely “Part A- Background 
Information”, “Part B – Awareness” and “Part C – Practice and Opinion” The only 
difference between the questionnaires for dentists and students were in Part A – the 
dental students were asked to indicate their year of study while the dentists were asked 
to specify the number of years of practice and their specialty if applicable. 
 
Part B was composed of 8 major questions. Question 1 assessed knowledge of oral 
cancer risk factors, while questions 2-8 assessed knowledge of oral cancer diagnostic 
procedures. Two indices were constructed to measure risk factor knowledge and 
diagnostic procedure knowledge.  
 
Below is a summary of how the indices were computed:  
 
a.  Risk factor knowledge score 
Participants were asked to determine which of the 12 risk factors listed in question 1 
are the true risk factors for oral cancer. After further discussion, 3 items on which 
literature has conflicting opinions (poor oral hygiene, familial clustering and familial 
history of oral cancer) were not included into the computation of the score. Each correct 
response was given a score of 1, each incorrect response or “not sure” was given a score 
of 0, and the scores were then summed up to yield an index of risk factor knowledge, 
with a maximum score of 9.  
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b. Diagnostic procedure knowledge score 
Refer to Table 2 for the diagnostic procedure knowledge scoring system. Similar to 
how risk factor knowledge score was assessed, each correct response was given a score 
of 1, and each incorrect response or “not sure” was given a score of 0. 
 
Table 2. The scoring system of diagnostic procedure knowledge score 
Questions Details Max. Score 
2a-f 
Participants were asked to determine which of the six diagnostic 
descriptions listed are correct 
6 
3 
Participants were asked to provide two most common sites of oral 
cancer 
2 
4 
Participants were asked to select the area of tongue most likely to 
develop oral cancer 
1 
5 
Participants were asked to select the typical characteristics of early 
oral cancer lesions 
1 
6 
Participants were asked to identify two conditions most likely 
associated with oral cancer, and then rank the two selected 
conditions in descending order of risk for malignant transformation. 
Correct identification of erythroplakia and leukoplakia was given a 
score of 1 each. The correct identification of erythroplakia having a 
greater significance than leukoplakia was given a score of 1. 
3 
7 
Participants were asked to select the characteristics of lymph nodes 
in which oral cancer has metastasized 
1 
8a-d 
Participants were asked to study four colour-printed clinical photos. 
Cases A and D are likely to be pre-cancerous or cancerous lesions. 
Presentation of Case B is that of a recurrent aphthous ulcer. 
Presentation of Case C is that of a pyogenic granuloma. Given 
descriptions of each photo, participants were asked to determine 
whether each lesion shown was likely or not likely to be a pre-
cancerous or cancerous lesion. 
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All of the correct scores were summed up to yield an index of diagnostic procedure 
knowledge, with a maximum score of 18.  
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4.3 Survey procedure 
 
In the second week of March, 2014, 695 questionnaires were mailed. The envelope 
mailed included the questionnaire (Appendix 10.1), cover letter (Appendix 10.4) and a 
stamped reply envelope. Two weeks after the initial mailing, a reminder mail containing 
the identical questionnaire was sent to those who were not working in the Department 
of Health nor Prince Philip Dental Hospital.  
 
As for the questionnaire to dental students (Appendix 10.2 and 10.5), the questionnaires 
were distributed and collected during seminar sessions from the second week of March 
2014 to the first week of April 2014. 
 
4.4 Statistical analysis 
 
Data entries were made using Microsoft Excel. The software IBM Statistical Package 
for the Social Sciences (SPSS) was used for data analysis. The descriptive statistics for 
“background information”, “awareness” and “practice and opinion” were summarized 
and presented separately according to the 2 main target groups – dentists and dental 
students. 
 
The risk factor knowledge score and diagnostic procedure knowledge score of each 
individual were computed using Microsoft Excel. The mean scores were compared 
among: 
1. Dentists with different years of practice 
2. General dental practitioners and specialists 
3. Dental students with different years of study 
4. Dentists and dental students 
Independent sample t-tests and one-way ANOVA were employed accordingly. Scheffe 
multiple comparison (equality of variance assumed) and Dunnett’s T3 multiple 
comparison (equality of variance not assumed) were used to identify the differences 
among the dentists with different years of practices or students with different years of 
study. 
 
Pearson’s correlation coefficients were also calculated to investigate the strength of the 
relationship between the 2 scores, for both dentists and dental students. 
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The association between the scores and the following clinical practices and opinion 
were investigated using independent sample t-tests: 
1. regular examination of oral mucosa of the patients 
2. advice on oral cancer risk factors to patients 
3. perception of sufficiency of knowledge concerning prevention and detection of oral 
cancer 
4. previous experience of encountering oral cancer/precancerous lesions that require 
further management 
 
The above clinical practices and opinions were also compared between dentists and 
dental students using chi-square tests.  
 
The level of significance for all tests was set to be 0.05. 
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5. RESULTS 
 
5.1 Response rate 
For dentists, a total of 695 questionnaires were sent out and 17 were returned 
undelivered due to invalid addresses, and 248 completed questionnaires were received. 
The response rate was 36.6% (248/678). Among the respondents, 63.7% were males, 
and 38.3% were specialists (Figure 1). For students, 193 completed questionnaires were 
received out of the 205 questionnaires distributed, giving a response rate of 94.1%. 
Dental students 
(n=193) 
43.8% 
Dentists 
(n=248) 
56.2% 
Total respondents 
(n=441) 
100.0% 
Year 2 
(n=55) 
28.5% 
Year 3 
(n=54) 
28.0% 
Year 4 
(n=43) 
22.3% 
Year 5 
(n=41) 
21.2% 
Practice <10 years 
(n=74) 
29.8% 
Practice 10‐20 years 
(n=56) 
22.6% 
Practice 20‐30 years 
(n=79) 
31.9% 
Practice >30 years 
(n=37) 
14.9% 
Missing data 
(n=2) 
0.8% 
Male 
(n=158) 
63.7% 
Female 
(n=85) 
34.3% 
Missing data 
(n=5) 
2.0% 
Male 
(n=102) 
52.8% 
Female 
(n=91) 
47.2% 
Specialists 
(N=95) 
38.3% 
General Dental Practitioner 
(N=153) 
61.7% 
Figure 1: Background of the respondents
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5.2 Risk factor knowledge score 
Majority of dentists and dental students (>70%) correctly identified the use of tobacco, 
history of previous cancerous lesion, use of alcohol, ultraviolet exposure and smokeless 
tobacco chewing as risk factors (Figure 2). There was a significantly higher proportion 
of dentists who identified smokeless tobacco chewing and human papilloma virus as 
risk factors compared to students (p<0.001).  
 
More than a quarter of dentists and students incorrectly identified obesity as a risk factor 
for oral cancer. There were diverse opinions from the respondents as to whether poor 
oral hygiene and poor fitting dentures were true risk factors for oral cancer. Only half 
of the respondents chose the correct answers. Less than half of the dentists and about 
4.1	
5.7	
49.7	
51.8	
53.4	
69.4	
70.5	
79.3	
80.8	
92.7	
95.3	
98.4	
6.5	
4.8	
39.5	
44.0	
43.5	
84.3	
73.4	
95.2	
74.2	
87.5	
95.2	
98.4	
0 20 40 60 80 100
Familial	clustering	(No)
Familical	history	of	cancer	(No)
Old	age	(Yes)
Poor	fitting	denture	(No)
Poor	oral	hygiene	(No)
Human	papilloma	virus	(Yes)
Obesity	(No)
Smokeless	tobacco	chewing	(Yes)
Ultraviolet	exposure	(Yes)
Use	of	alcohol	(Yes)
History	of	previous	oral	cancerous
lesion	(Yes)
Use	of	tobacco	(Yes)
Percentage
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sk
	fa
ct
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m
s	(
An
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er
)
Figure	2:
Percentage	of	correct	answers	in	
risk	factor	knowledge
Dentists
Dental	students
p = 0.041
p < 0.001 
p < 0.001 
p = 0.032
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half of the students correctly identified old age as a risk factor for oral cancer. As for 
“familial history of cancer” and “familial clustering”, a majority of respondents thought 
that they were risk factors of oral cancer, but they were considered as "no" in this survey. 
When the risk factor knowledge score was computed for each respondent, 75.4% of the 
dentists and 77.2% of the students had a score of 6 or above (Figure 3). The mean risk 
factor knowledge score for dentists was 6.40 (SD=1.494) and 6.46 (SD=1.384) for 
dental students. 
 
 
 
5.3 Diagnostic procedure knowledge score 
Majority of the respondents (>70%) answered the following three statements correctly: 
“early detection will improve 5-year survival rate”, “squamous cell carcinoma is the 
most common form of oral cancer” and “early stage oral cancer is usually symptomatic” 
(Figure 4). 
Fewer than 60% of both dentists and dental students knew that “oral cancer was often 
diagnosed in the advanced stages”. Only about 40% of respondents correctly identified 
“after 3 negative findings, oral cancer examination can be discontinued” as a false 
statement. Furthermore, only about 40% of students identified that “smokeless tobacco 
lesions normally resolve spontaneously upon discontinuation” as a correct statement; 
meanwhile, fewer than 20% of dentists managed to identify this as correct (p<0.001). 
0
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Figure	3:	Risk	factor	knowledge	score	
distribution	of	dentists	and	students
Dental	student
Dentist
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Majority of dentists and students selected “tongue as one of the two most common sites 
where oral cancer was commonly found in”, but fewer dentists (67.3%) could correctly 
identify the “floor of mouth” as the second answer. Over 70% of dentists could correctly 
recall “ventro-lateral border” as the area in the tongue which is most likely to develop 
oral cancer, however only half of the students could answer correctly (p<0.001). About 
three quarters of dentists knew the features of lymph nodes with cancer metastasis but 
considerably fewer students managed to answer correctly (p<0.05).  
Among the five options provided, most respondents knew that leukoplakia and 
erythroplakia were the two conditions that were most likely associated with oral cancer. 
However, fewer than 40% of the respondents were able to rank them in the correct order 
regarding the likeliness of association with oral cancer. It was also found that 
significantly more dentists could answer and rank them correctly (p<0.05). 
For all the four cases of oral lesions provided, over 70% of the respondents could 
correctly identify case A and case D to be cancerous or precancerous. However, 
significantly more dentists could give the correct answers when compared to students 
(p< 0.05). 
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Figure	4:
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diagnostic	procedure	knowledge
Dentist
Dental	students
p < 0.001 
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When the diagnostic procedure knowledge score was computed for each group, 69.8% 
of the dentists and 46.6% of the students had a score of 12 or above (Figure 5). The 
mean diagnostic procedure knowledge score for dentists was 12.81 (SD=2.619) and 
11.13 (SD=2.974) for dental students. 
 
5.4  Correlation of the risk factor and diagnostic procedure 
knowledge score with the dentists' and dental students’ 
background  
The mean risk factor knowledge score and diagnostic procedure knowledge score were 
compared among dentists of different years of practice and specialty backgrounds; and 
among students of different years of study, as shown in Table 3. 
Significant difference in the mean risk factor knowledge scores were found between 
dentists with different years of practice (p<0.001). By multiple comparison, the group 
with years of practice >30 years had a mean risk factor knowledge score (5.46) 
significantly lower than the remaining groups (6.37-6.54). There was no significant 
difference in the mean diagnostic procedure knowledge score among dentists with 
different years of practice (p>0.05). Also, no significant difference was found between 
general dentists and dentists with a specialty background in both scores (p>0.05). 
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Figure	5:	Diagnostic	procedure	knowledge	score	
distribution	of	dentists	and	dental	students
Dental	Student
Dentist
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Among students, both mean risk factor knowledge score and mean diagnostic procedure 
knowledge score increased with the increase in the years of study.  Significant 
difference in both mean risk factor knowledge and diagnostic procedure knowledge 
scores were found between students of different years (p<0.001). Upon multiple 
comparisons, mean risk factor knowledge score of year 2 students (5.82) was 
significantly lower than their seniors (year 3-5: 6.54-6.95). The mean diagnostic 
procedure knowledge score of year 2 students (9.02) was significantly lower than that 
of year 3 students (11.07). Also, the mean diagnostic procedure knowledge score of 
year 3 students was significantly lower than that of year 5 students (12.80). The mean 
score of year 4 students (12.30) was between that of year 3 and year 5 students but no 
significant difference was found. 
Comparing dentists and students as a whole, no significant difference was found in the 
mean risk factor knowledge scores between the two groups (p>0.05). However, the 
mean diagnostic procedure knowledge score of dentists (12.81) was significantly higher 
than that of students (11.13) (p<0.001). 
For both dentists and students, there was statistically significant, but weak positive 
relationship between the risk factor knowledge and the diagnostic procedure knowledge 
scores (Pearson’s correlation coefficient = 0.228 and 0.385 respectively,   p=0.002 and 
p<0.001 respectively). 
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Table 3: Correlation of the risk factor and diagnostic procedure knowledge scores among different groups of dentists and dental students 
 
Groups Risk factor knowledge scores Diagnostic procedure knowledge scores 
 Mean (SD) p-value Multiple comparisons Mean (SD) p-value Multiple comparisons 
Dentists       
Years of practice  <0.001* (1)=(2)=(3)>(4)  0.062  
< 10 years (1) 6.54 (1.454)   13.43 (2.649)   
10-20 years (2) 6.84 (1.359)   12.57 (2.463)   
20-30 years (3) 6.37 (1.486)   12.67 (2.800)   
> 30 years (4) 5.46 (1.406)   12.14 (2.213)   
       
Specialty  0.220   0.086  
General Dental Practitioners 6.34 (1.492)   12.66 (2.667)   
Specialists 6.62 (1.496)   13.36 (2.379)   
       
Students       
Years of study  <0.001* Year 2<Year 3 to 5  <0.001* #Year 2<Year 3<Year 5 
Year 2  5.82 (1.428)   9.02 (3.118)  Year 2< year 4 
Year 3  6.54 (1.383)   11.07 (2.179)   
Year 4  6.72 (1.221)   12.30 (2.484)   
Year 5  6.95 (1.203)   12.80 (2.462)   
       
Overall  0.656   <0.001* Dentists>Students 
Dentists 6.40 (1.494)   12.81 (2.619)   
Students 6.46 (1.384)   11.13 (2.974)   
#Since equality of variance cannot be assumed (Levene test p=0.021), Dunnett’s T3 multiple comparison was performed 
*For p < 0.05 
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5.5  Clinical practice of oral cancer diagnosis 
Most respondents (>80%) reported that they examined oral mucosa regularly, with only 
less than one fifth reporting that they did not examine oral mucosa regularly (Figure 6). 
 
 
Among the group of respondents that did regular examinations, the sites that were most 
routinely examined were buccal mucosa, tongue and floor of the mouth. The tonsils 
were the least routinely examined site with only a quarter of dentists and two fifths of 
students examining them. Among the group of respondents that did not examine oral 
mucosa routinely, about 70% would perform examination on patients that they consider 
to be in the high risk group of developing oral cancer. During oral cancer screening, 
results showed that over 90% of students would find out about patients’ habit of alcohol 
use but less than a half of dentists asked about the use of alcohol routinely 
Less than 60% of respondents advised patients about the risk factors of oral cancer 
(Figure 6). Over 60% dentists and 80% students felt that they have insufficient 
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knowledge concerning prevention and detection of oral cancer. Also, over 70% of 
dentists and less than 10% of students reported they had encountered oral 
malignant/premalignant lesions that required further management. Majority of the cases 
were managed by referring to oral and maxillofacial surgeons.  
 
5.6 Association between the clinical practice and the 
dentists and dental students’ background  
 
Clinical aspects of managing oral cancer were compared among dentists with different 
years of practice and specialist backgrounds, and among students with different years 
of study (Table 4). 
 
Among the dentists, the perceived sufficient knowledge of oral cancer significantly 
increased with the number of years of practice (p<0.05). Also, the percentage of dentists 
who had encountered oral cancer cases increased over the years of practice (p<0.001). 
However, no significant difference could be obtained between GDP and specialists 
regarding the overall clinical management of oral cancer (p>0.05). 
 
Among the students, fewer year 2 students (81.8%) carried out routine soft tissue 
examinations when compared with their senior colleagues (94.4-97.7%) (p<0.05). The 
percentage of students who advised patients about risk factors of oral cancer increased 
over the years of study. More Year 5 students (70.7%) tended to carry out this practice 
than their junior counterparts (32.7-46.5%) (p<0.05). It was also found that the higher 
the years of study, the higher the perceived sufficiency in knowledge of oral cancer 
(p<0.05). However, the number of students who had encountered oral cancer cases 
remained few (7.3-9.8%) regardless of the years of study (p>0.05). 
 
When comparing between dental students and dentists, it was surprising to learn that 
more dental students (91.7%) routinely examined oral mucosa than dentists (80.6%) 
(p<0.05). Yet, a larger proportion of dentists (58.0%) advised patients about the risk 
factors of oral cancer than dental students (45.6%) (p<0.05). The perceived sufficiency 
of knowledge of oral cancer prevention and detection remained significantly higher 
among dentists (34.6%) than students (14.0%) (p<0.001). Furthermore, the percentage 
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of dentists who had encountered patients with oral cancer (74.5%) was significantly 
higher than that of students (7.8%) (p<0.001). 
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Table 4: Correlation of the clinical practice among different groups of dentists and dental students 
 
 
Do you examine patients' 
oral mucosa regularly? 
 
Do you advise patients 
about the risk factors of 
oral cancer? 
Do you feel that you have 
sufficient knowledge 
concerning prevention and 
detection of oral cancer? 
 
Have you ever encountered 
any oral malignant/ 
premalignant lesions that 
require further management? 
 
Groups  Percentage of answer "Yes" p-value 
Percentage of 
answer "Yes" p-value 
Percentage of 
answer "Yes" p-value 
Percentage of 
answer "Yes" p-value 
Dentists 
Years of 
practice 
        
< 10 years 81.1% 
0.370 
64.4% 
0.601 
21.6% 
0.038* 
55.4% 
<0.001* 10-20 years 83.9% 55.4% 33.9% 76.8% 20-30 years 74.4% 56.4% 42.9% 83.3% 
> 30 years 86.5% 52.8% 40.5% 89.2% 
Specialty         
GDP 79.9% 0.611 56.0% 0.222 33.2% 0.381 75.8% 0.378 Specialists 83.0% 65.4% 39.6% 69.8% 
Students 
Years of study         
Year 2 81.8% 
0.017* 
32.7% 
0.002* 
9.1% 
0.002* 
7.3% 
0.961 Year 3 94.4% 38.9% 5.6% 7.4% Year 4 97.7% 46.5% 14.0% 7.0% 
Year 5 95.1% 70.7% 31.7% 9.8% 
Overall         
Dentists 80.6% 0.001* 58.0% 0.010* 34.6% <0.001* 74.5% <0.001* Students 91.7% 45.6% 14.0% 7.8% 
*For p<0.05 
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5.7 Association between the risk factor and diagnostic 
procedure knowledge score with clinical practice 
 
The mean risk factor and diagnostic procedure knowledge scores of dentists and 
students were compared against their clinical practice on oral cancer diagnosis (Table 
5). Among dentists, those who advised patients about the risk factors of oral cancer 
scored significantly higher in the mean diagnostic procedure knowledge score (13.37) 
than those who did not (12.04) (p<0.001). Both mean risk factor knowledge score (6.73) 
and diagnostic procedure knowledge score (13.56) were higher in the dentists who 
perceived themselves as having sufficient knowledge concerning prevention and 
detection of oral cancer (6.22, 12.42, respectively) (p<0.05). No significant difference 
was found in both scores between dentists who examined and who did not examine 
patients’ oral mucosa regularly (p>0.05) or who had and who had not encountered oral 
cancer patients (p>0.05). 
 
Table 5: Correlation of the risk factor and diagnostic procedure knowledge score 
of dentists with clinical practice 
 
  Risk factor  
knowledge scores 
 
Diagnostic procedure 
knowledge scores 
  Mean (SD) p-value Mean (SD) p-value
Do you examine patients’ oral 
mucosa regularly? 
Yes
No
6.38 (1.496) 
6.50 (1.502) 0.624 
12.89 (2.631) 
12.54 (2.543) 0.402 
Do you advise patients about 
the risk factors of oral cancer? 
Yes
No 
6.56 (1.514) 
6.23 (1.402) 0.090 
13.37 (2.448) 
12.04 (2.660) <0.001*
Do you feel that you have 
sufficient knowledge 
concerning prevention and 
detection of oral cancer? 
Yes
No
6.73 (1.392) 
6.22 (1.521) 0.011* 
13.56 (2.471) 
12.42 (2.602) 0.001* 
Have you ever encountered 
any oral malignant/ 
premalignant lesions that 
require further management? 
Yes
No
6.45 (1.463) 
6.27 (1.588) 0.407 
12.91 (2.318) 
12.59 (3.339) 0.402 
*For p < 0.05 
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Among students, those who regularly examined the oral mucosa performed better in 
both mean risk factor knowledge score (6.53) and diagnostic procedure knowledge 
score (11.29) than those who did not (risk factor knowledge score: 5.75, diagnostic 
factor knowledge score: 9.38) (p<0.05). Students who advised patients about the risk 
factors of oral cancer scored higher in mean diagnostic procedure knowledge score 
(11.59) than those who did not (10.74) (p<0.05). In addition, students with higher self-
perceived sufficiency in knowledge of oral cancer achieved better (12.41) in the 
diagnostic procedure knowledge score than those with lower confidence (10.92) 
(p<0.05). No significant difference was found in both scores between dental students 
who had and who had not encountered oral cancer cases clinically (p>0.05) (Table 6). 
 
Table 6: Correlation of the risk factor and diagnostic procedure knowledge score 
of dental students with clinical practice 
 
  Risk factor  
knowledge scores 
 
Diagnostic procedure 
knowledge scores 
  Mean (SD) p-value Mean (SD) p-value
Do you examine patients’ oral 
mucosa regularly? 
Yes
No
6.53 (1.340) 
5.75 (1.693) 0.032* 
11.29 (2.790) 
9.38 (4.272)	 0.013* 
Do you advise patients about 
the risk factors of oral cancer? 
Yes
No 
6.47 (1.321) 
6.46 (1.441) 0.965 
11.59 (2.915) 
10.74 (2.981)	 0.048* 
Do you feel that you have 
sufficient knowledge 
concerning prevention and 
detection of oral cancer? 
Yes
No
6.81 (1.360) 
6.40 (1.384) 0.153 
12.41 (3.905) 
10.92 (2.752)	 0.016* 
Have you ever encountered 
any oral malignant/ 
premalignant lesions that 
require further management? 
Yes
No
6.13 (1.807) 
6.49 (1.346) 0.341 
11.73(3.195) 
11.08 (2.958)	 0.414 
*For p < 0.05 
 
 
 
25 
 
6. DISCUSSION  
 
6.1 Response rate and limitation 
Our questionnaires were distributed to dentists in Hong Kong via mailing. The initial 
response rate from dentists was 29.9%, with lower response rate among the private 
dentists compared to those working in the Department of Health and Prince Philip 
Dental Hospital. After the second mailing to the private dentists, the response rate 
increased to 36.6%. Although this figure is still lower than ideal in comparison to other 
similar studies done worldwide (Kuwait: 76.5%16; British Columbia: 50.4% and Nova 
Scotia: 64.4%20). It is comparable to previous surveys sent to dentists conducted by 
students in the Faculty 21,22. The low response rate might be attributed to the fact that 
the questionnaire was designed in a quiz format rather than opinion-based. Dentists 
might have the impression that this style of questionnaire is more time- and effort-
consuming or that they are not willing to be assessed. Systematic random sampling was 
used thereby minimizing the sampling bias of our study.  
The overall response rate from dental students was high with 94.1% participation rate. 
The distribution of questionnaires to students was done just before or right after lessons 
when the entire class of students should be present. Similar response rates were 
obtained from different years thus making inter-year results comparable.  
 
The major limitation of our project is the low response rate from the dentists. Hence, 
the results we obtained may not be representative of the true situation among the dentist 
population in Hong Kong. Secondly, it is more likely that dentists or students who 
possessed better knowledge or were more interested in the topic of oral cancer 
participated in our study, thereby raising the overall knowledge score. 
  
6.2 Knowledge of oral cancer 
6.2.1 Risk factor knowledge 
	
In our study, majority of the dentists and students be able to identify smokeless tobacco 
chewing and human papilloma virus as risk factors of oral cancer. However, more 
dentists correctly identified smokeless tobacco chewing and human papilloma virus as  
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risk factors, compared to students. This could be due to the fact, that smokeless tobacco, 
particularly betel quid chewing, is not a common occurrence in Hong Kong, and thus, 
students may not have heard about smokeless tobacco. On the other hand, betel quid 
chewing is commonly cited as a cause of oral cancer outside of Hong Kong, such as in 
Taiwan and India, where betel quid chewing is more common. This is an interesting 
finding, as betel quid chewing and HPV have long been associated with oral cancer. It 
is thus suggested that this misinformation, or rather, lack of information, should be 
addressed in the undergraduate curriculum. 
 
Less than half of the dentists and about half of the students correctly identified old age 
as a risk factor for oral cancer. Possibly it is because of the relatively low chance of 
seeing oral cancer lesions in old people or even in any age group at all. Oral cancer 
itself is a relatively rare occurrence in Hong Kong. The Hospital Authority of Hong 
Kong reported 539 new cases in 2011, with an incidence rate of 7.6 per 100,000 
persons.2 
 
Interestingly, more than a quarter of dentists and students incorrectly identified obesity 
as a risk factor for oral cancer. Certainly, obesity is a risk factor for many other diseases 
but obesity has not been linked to oral cancer. In fact, any comparison of Body Mass 
Index in oral cancer patients is subject to controversy as weight loss usually precedes 
diagnosis and may be confounded by use of tobacco and alcohol. Furthermore, a study 
by Radoï et al supported that there may be reduced risk of oral cancer in obese people23.  
Another study by Nieto et al found that there is a strong effect of low BMI on oral 
cancer risk, confirmed after adjusting for smoking, alcohol and dietary habits24.  
 
Dentists and students were almost equally divided as to whether poor oral hygiene and 
poorly fitting dentures were risk factors for oral cancer. Around half of the dentists and 
half of the students said poor oral hygiene was a risk factor for oral cancer. However, 
poor oral hygiene has not been conclusively determined as a risk factor for oral cancer, 
but there are studies which say otherwise. A study by Ahrens et al published during the 
time of our survey related poor oral health and poor dental care to cancers of the upper 
aero digestive track25. Another study by Velly et al concluded that poor oral hygiene 
due to infrequent tooth brushing and sores caused by dentures are risk factors for 
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cancers of the mouth26. Thus, it was decided that poor oral hygiene should be excluded 
from the risk factor knowledge score as it cannot be determined in literature. 
 
Similarly, in our study, dentists and students were equally divided as to whether poorly-
fitting denture is considered a risk factor. This may be due to the current hypothesis that 
chronic physical irritation to the oral mucosa could contribute to the topical 
carcinogenic effect similar to that of tobacco in the mouth. Thus, poorly-fitting denture 
which may cause chronic physical irritation to the mucosa is subsequently assumed to 
cause oral cancer. A study by Vaccarezza et al examined 124 patients with oral cancer, 
and observed that oral cancer patients reported more recurrent sores caused by ill-fitting 
dentures, with a significant association with oral cancer27. However it can still only be 
concluded at this moment, that poorly-fitting denture is an indirect risk for oral cancer.  
 
In our study, most students and dentists incorrectly identified familial clustering as a 
risk factor for oral cancer. Similarly, majority of the students and dentists incorrectly 
noted that familial history of oral cancer is a risk factor for oral cancer. This could be 
due to conventional knowledge that certain genes caused increased cancer risk, such as 
the BRCA gene in breast cancer. A study by Zhang et al concluded that there was no 
significant association between certain gene polymorphisms with overall oral cancer 
risk but the Rs13181 in ERCC2 gene could be associated with increased risk of oral 
leukoplakia 28 . However, although leukoplakia is a precancerous lesion, not all 
leukoplakia lesions subsequently become metaplastic29. Another study, a meta-analysis 
by Wang et al concluded that CCND1 G870A polymorphism was not associated with 
increased risk of oral cancer30. 
 
Because of the above reasons, the three risk factors:  poor oral hygiene, familial 
clustering and familial history, were removed from the calculation of the risk factor 
knowledge score. The mean scores demonstrated both dentists and students had 
satisfactory level of knowledge on risk factors of oral cancer. 
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6.2.2 Diagnostic procedure knowledge  
 
Generally, satisfactory level of knowledge on diagnostic procedures was reflected by 
the mean diagnostic procedure knowledge scores among both dentists and students. 
However, a discouraging percentage of students and dentists could correctly identify 
that smokeless tobacco lesions normally resolved spontaneously upon discontinuation 
and this information could be useful when advising patients who have been chewing 
betel quid, to quit the habit. This low percentage, again, could be attributed to the low 
incidence of smokeless tobacco usage in Hong Kong. 
 
It has been documented that erythroplakia has a higher malignant-transformation 
potential than leukoplakia31. However, only about one third of dental students and one 
fourth of dentists were able to rank the two conditions in the correct order. This situation 
is similar to the study done in Iran14. Possible reason is that leukoplakia is subdivided 
into many forms. There has been literature reported that certain forms of leukoplakia 
such as homogenous, speckled and nodular leukoplakia having malignant 
transformation potential similar to that of erythroplakia32,33.  
 
More than half of the students and dentists wrongly stated that after three negative 
findings, oral cancer examinations should be discontinued. Perhaps more clear 
guidelines and protocol on diagnosis and management of oral cancer should be taught 
and emphasized in the dental school.  
 
Although majority of the dentists and students knew that early detection of oral cancer 
improves survival rate. About one in four of dentists and dental students did not know 
that oral cancer is often diagnosed in advanced stages. This suggests that there is a gap 
in knowledge or skills in detecting early signs of suspicious lesions both among dentists 
and students.  
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6.2.3 Comparison among dentists and dental students 
 
No significant difference was found between dentists and students in mean risk factor 
knowledge scores. Perhaps this is because knowledge in risk factors can be obtained 
from journals and textbooks, rather than from experience, and risk factors for oral 
cancer are covered in the undergraduate dental curriculum. Among the students, the 
mean risk factor knowledge score and diagnostic procedure knowledge score increased 
with increasing years of study. This is to be expected as students gain more exposure 
to oral cancer, through lectures and problem-based learning in the dental curriculum.  
 
The mean risk factor knowledge score was significantly lower in dentists who have 
been in practice for more than 30 years, compared to other groups of dentists.  This gap 
in knowledge could be due to outdated knowledge on oral cancer risk factors in this 
population of dentists. In the past 30 years, research has proven more new risk factors 
for oral cancer. As such, dentists who have not been updating themselves on oral cancer 
would score lower in the risk factor knowledge category. A study in Kuwait found 
similar results, whereby dentists of a younger age group and dentists who graduated in 
more recent years showed better knowledge, although there was no significant 
difference16. Another study conducted in North Carolina showed that higher levels of 
knowledge were associated with more recent dental school training 15. This 
demonstrates a need for continuous education in oral cancer for dentists.  
 
Dentists scored significantly higher than dental students in mean diagnostic procedure 
knowledge score. This can be attributed to the fact that students are still undergoing 
training and thus students lack the experience of diagnosing oral cancer. Students are 
unlikely to encounter oral cancer cases in dental school possibly because the patients at 
the hospital, where students are being trained, are selected through a careful screening 
process. Patients screened and found to have oral cancer would be referred to the Oral 
Maxillofacial Surgery Department, instead of being placed under student care. No 
significant difference was found in mean diagnostic procedure knowledge scores 
between dentists of different years of practice. This is because the procedures used to 
diagnose oral cancer have remained similar over the years.  
 
For both dentists and students, there was a statistically significant, but weak, positive 
relationship between the 2 scores. This is to be expected. While being aware of risk 
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factors would help dentists or dental students to screen patients with higher risk of oral 
cancer, it would not necessarily help dentists or dental students in the diagnosis of oral 
cancer.  
 
6.3 Clinical practice of oral cancer diagnosis 
6.3.1 Clinical practice  
	
Majority of the dentists and dental students routinely examined the patients’ oral 
mucosa. More students routinely examined the oral mucosa compared to dentists. In 
the dental school, students are encouraged to follow a protocol of extra-oral and intra-
oral examination. Thus, it is normal for dental students to examine soft tissue routinely. 
Dentists, in the clinic, perhaps, pressed for time, and focusing on the chief complaint 
of the patient and on the treatment at hand, may not routinely examine the oral mucosa 
as often. Despite this, a larger proportion of dentists advised patients about the risk 
factors of oral cancer than dental students.  
 
Fewer year 2 students carried out routine soft tissue examinations compared to their 
seniors in dental school. However, the percentage of students who advised patients 
about risk factors of oral cancer increased as the years of study increased. More Year 5 
students tended to carry out this practice compared to their junior counterparts. This 
could be due to increased awareness of the need to carry our routine soft tissue 
examination and increased awareness of the need to advise patients concerning risk 
factors for oral cancer, as taught in the dental curriculum.  
 
 
Also, as expected, the percentage of dentists who said they encountered oral cancer or 
precancerous lesions increased with increasing years in practice. The more years in 
practice, the more patients the dentist has seen and thus, the higher the chance of having 
encountered such cases. It was also expected that the percentage of dentists who had 
encountered patients with oral cancer or precancerous lesions was significantly higher 
than that of dental students because of the difference in years of experience and the total 
number of patients the dentist or student has seen to date. 
 
No significant difference could be obtained between general dentists and dentists who 
considered themselves specialists, regarding the overall clinical management of oral 
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cancer. Most dentists and specialists usually refer patients to the Oral Maxillofacial 
Surgery specialists instead of to the Oral Medicine or Head and Neck Surgeons. This 
could be due to the fact that dentists are more familiar with Oral Maxillofacial Surgery, 
compared to other departments of surgery. This result is similarly reflected in studies 
on dentists and dental students from other parts of the world such as UK34, 35 and Iran 
36. 
 
6.3.2 Relationship between knowledge of oral cancer and clinical practice 
	
Among dental students, those who regularly examined the oral mucosa performed 
better in both risk factor knowledge and diagnostic procedure knowledge score, 
compared to those who did not regularly examine the oral mucosa. Students who had 
more knowledge about oral examinations should routinely examine the oral mucosa as 
it is suggested in various textbooks that all oral examinations should routinely include 
an examination of the oral mucosa. 
 
This study also found that dentists who advised their patients on risk factors for oral 
cancer demonstrated better knowledge in diagnostic procedures. Perhaps dentists who 
had better knowledge or were more interested in oral cancer were thus more confident 
in advising their patients, or dentists who routinely advised their patients, were more 
knowledgeable about oral cancer because they do it routinely. Similarly, students who 
advised their patients about risk factors, scored significantly higher in diagnostic 
procedure knowledge as well. 
 
In dentists, those who reported feeling that they have sufficient knowledge concerning 
the prevention and detection of oral cancer, scored significantly higher in both risk 
factor knowledge and diagnostic procedure knowledge. Similarly, students who felt 
they had sufficient knowledge also scored higher in diagnostic procedure knowledge 
score. Perhaps having better knowledge increased their perceived sufficiency of 
knowledge.  
 
Furthermore, among dentists, the perceived sufficiency of knowledge of oral cancer 
prevention and detection significantly increased with the number of years of practice. 
This could be due to more experience in clinical practice. Similarly, in students, the 
higher the year of study, the higher the perceived sufficiency in knowledge of oral 
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cancer. As students progress from year 1 to year 5, more and more lectures and 
problem-based learning on the topic increase the depth and breadth of knowledge 
concerning oral cancer, thus increasing the perceived sufficiency of knowledge 
concerning the prevention and detection of oral cancer, of the more senior students. 
Still the perceived sufficiency of knowledge of oral cancer prevention and detection 
remained significantly higher among dentists than dental students.  
 
However, interestingly, despite the satisfactory overall scores in both risk factor 
knowledge and diagnostic procedure knowledge, dentists and students perceived 
themselves rather humbly. Less than one-fifth of the students and about a third of the 
dentists felt that they had sufficient knowledge concerning prevention and detection of 
oral cancer. This shows that dentists and students felt that they did not achieve an 
acceptable standard of knowledge required and thus may be more amenable to 
continuous education on the topic. 
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7. CONCLUSION  
 
1. The knowledge on risk factors and diagnostic procedures of oral cancer among 
dentists and dental students were satisfactory. 
 
2. Dentists were found to have higher level of knowledge in diagnostic procedure 
than students. Lower level of knowledge of risk factor of oral cancer was found 
among dentists who have practiced for more than 30 years. Senior dental students 
had higher lever of knowledge both in risk factor and diagnostic procedure 
compared to junior students.  
 
3. Majority of the dentists and dental students routinely examined the patients’ oral 
mucosa. However, only about half of them advised patients about risk factors for 
oral cancer and not as many of them perceived themselves having sufficient 
knowledge on oral cancer. 
 
4. Those who routinely examined the patients’ oral mucosa, advised patients about 
risk factors for oral cancer and perceived themselves having sufficient knowledge 
on oral cancer were found to have higher level of knowledge on oral cancer. 
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8. RECOMMENDATION 
 
Although dentists’ and students’ knowledge in both risk factors and diagnostic 
procedures were satisfactory, there is room to further increase the knowledge on oral 
cancer. With the low level of self-perceived sufficiency in oral cancer knowledge 
among dentists and dental students, they might be reluctant to take initiative in advising 
patients. It is recommended that more education on knowledge on oral cancer should 
be added in the dental curriculum for undergraduates and continuing education for 
dentists. 
 
Certain weak areas in risk factors identification among students include smokeless 
tobacco, old age, poorly-fitting denture and obesity. Aspects on diagnostic procedure 
knowledge that are in need of knowledge reinforcement are: different types of 
leukoplakia, recall protocol for oral cancer patients and knowledge in detecting early 
signs of oral cancer such as identifying lesions on the ventral border of tongue. This 
suggests that adding more lectures on oral cancer to the undergraduate dental 
curriculum maybe beneficial in enhancing students’ factual knowledge. 
 
Continuing education is indispensable not only in consolidating dentists’ current 
knowledge, but also in equipping dentists to ensure that their clinical practice and 
advices for patients are evidence-based and up-to-date. The Hong Kong Dental 
Association could provide seminars with updated oral cancer information to the 
practicing dentists.  
 
Future studies can be done to assess the effectiveness of these newly implemented 
educational series on raising oral cancer awareness among dental health care providers. 
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10.2  Questionnaire survey for dental students  
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10.4 Cover letter for dentists 
 
 
March 10, 2014 
Dear Doctors, 
 
 
RE: Oral Cancer Awareness among Dentists and Dental Students in Hong Kong 
 
 
We  are  currently  conducting  a  questionnaire  survey  to  investigate  the  level  of 
awareness of oral cancer diagnostic measures and management of oral cancer cases. 
The questionnaires are distributing to general dental practitioners and second to fifth 
year dental students from HKU. 
 
We cordially invite you to participate in this anonymous questionnaire survey 
in order to for us to gather your valuable opinion. No information on personal identity 
will be collected. The collected information will be kept strictly confidential and 
will only be used for research purposes. The results of the study may be published 
in conference reports or journals. 
 
Participation in this study is totally voluntary. If you agree to participate in this study, 
please complete the attached questionnaire and return to us with the envelope 
provided by 21st March, 2014. Should any inquiries arise regarding our 
questionnaire or  project,  please  feel  free  to  contact  Dr.  May  CM  Wong  at  
28590422  or mcmwong@hku.hk. 
 
Thank you very much for your time and assistance. We look forward to receiving your 
response, your support is vital to the success of the survey. 
 
Best regards,  
  
Dr. May CM Wong 
Associate Professor, 
Faculty of Dentistry, 
University of Hong 
Kong 
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10.5  Cover letter for dental students  
 
 
17 March 2014 
Dear Students, 
 
RE: Oral Cancer Awareness among Dentists and Dental Students in Hong Kong 
 
 
We  are  currently  conducting  a  questionnaire  survey  to  investigate  the  level  
of awareness of oral cancer diagnostic measures and management of oral cancer 
cases. The questionnaires are distributing to general dental practitioners and second 
to fifth year dental students from HKU. 
 
We cordially invite you to participate in this anonymous questionnaire survey 
in order to for us to gather your valuable opinion. No information on personal 
identity will be collected. The collected information will be kept strictly 
confidential and will only be used for research purposes. The results of the study 
may be published in conference reports or journals. 
 
Participation in this study is totally voluntary. If you agree to participate in this 
study, please take a few minutes to complete the attached questionnaire and return 
to us. Should any inquiries arise regarding our questionnaire or project, please feel 
free to contact Dr. May CM Wong at 28590422 or mcmwong@hku.hk. 
 
Thank you very much for your time and assistance. We look forward to receiving 
your response, your support is vital to the success of the survey. 
 
 
Best regards, 
 
 
Dr. May CM Wong 
Associate Professor, 
Faculty of Dentistry, 
University of Hong 
Kong 
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